Speciated monoterpene measurements in rainforest air are scarce, but they are essential for understand-20 ing the contribution of these compounds to the overall reactivity of volatile organic compound (VOCs) 21 emissions towards the main atmospheric oxidants, such as hydroxyl radical (OH), ozone (O3) and ni-22 trate radical (NO3). In this study, we present the chemical speciation of gas phase monoterpenes meas-23 ured in the tropical rainforest at the Amazon Tall Tower Observatory (ATTO, Amazonas, Brazil). Sam-24 ples of VOCs were collected by two automated sampling systems positioned on a tower at 12 and 24 m 25 height and analysed using Gas Chromatography Flame Ionization Detection (GC-FID). The samples 26 were collected in October 2015, representing the dry season, and compared with previous wet and dry 27
Introduction
The simulations with MLC-CHEM were constrained with the observed surface layer net radia-191 tion (above the canopy only), wind speed, relative humidity and O3 mixing ratios as well as the temper- thickness of 5 m. Furthermore, we assumed a Leaf Area Index (LAI) of 5 m 2 m -2 and a Leaf Area Den-Furthermore, the difference between the 12 and 24 m height total monoterpene mixing ratios 237 was minor given the variance of the measurements, but there was a tendency for the difference to be 238 more pronounced during night time (Table 1) . These more pronounced differences between the meas-239 urement heights could be also due to an enhanced sensitivity of nocturnal mixing ratios to small 240 changes in source and sink terms for the suppressed mixing conditions prevailing during the night time.
242
The continuous online measurements by the quadrupole PTR-MS indicated a clear diurnal cycle 243 in the measured mixing ratios of the sum of monoterpenes, which has been reported previously from 244 this site (Yáñez-Serrano et al., 2015) . In order to assess the effect of each individual monoterpene spe-245 cies, we further investigated their diurnal cycles as obtained by the off-line GC-FID samples. The meas-246 ured diel cycles for the most relevant monoterpene species at the ATTO site were very similar at both 247 heights. We also compared the measured diel cycle of isoprene as measured by the GC-FID with the ob-diurnal cycle similar to isoprene were α-pinene and ρ-cymene ( Figure 2 ). This could be due to the emis-250 sion of α-pinene and ρ-cymene being dependent on light and temperature, analogous to isoprene. How-251 ever, during the night both monoterpenes were also present, albeit at lower mixing ratios, and the noc-252 turnal mixing ratios of the monoterpenes did not decrease as much as isoprene. This has also been noted 253 in previous studies (Yáñez-Serrano et al., 2015).
255
Despite the higher mixing ratios of limonene compared to other monoterpene species (other than 256 α-pinene), it was not possible to distinguish any clear diel pattern in the average data for this species 257 (see Figure 2 ). β-Pinene and α-terpinene likewise showed no obvious diel pattern in the rainforest air, 258 but were found to be above the detection limit of the GC-FID of 2 ppt. and 20±10% of the monoterpenes at 24 and 12 m, respectively, by day, and increased during night time 278 to 33±15% and 26±16% at 24 and 12 m. Thus, there was a tendency towards some differences in mono-279 terpene species abundances between day and night. These were mainly due to the nocturnal decreases in Brazil in general. Hydroxyl radicals are produced mainly during the day via ozone photolysis. Low lev-300 els of OH can be also generated by the reaction of ozone with doubly bonded species (e.g. monoter-301 penes and sesquiterpenes) even at night. In this assessment, we considered the monoterpene contribu-302 tions to OH reactivity by day only. In contrast, NO3 is photolytically destroyed during the day, but can 303 become significant at night, so we assessed the impact of monoterpenes on NO3 reactivity at night.
The implications of the measured monoterpene abundances for SOA formation at the ATTO site 380 are difficult to quantify, because the SOA formation yield is dependent on many factors. For example, it 381 depends on the pre-existing organic aerosol mass into which these products can be absorbed (Griffin et 382 al., 1999), and thus the SOA yield can vary between regions with similar monoterpene mixing ratios 383 and different aerosol mass loadings. It also varies strongly between different oxidants and terpene spe- 
